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Plants of the genus Senecio (Compositae) are used
as important drugs in traditional Chinese medicine
since ancient times as antipyretic, antitoxic,
antihelminthic, antimicrobic, antitreponemal, anti-
inflammatory and antioncotic'. In the earlier work
of Kunijiro, only anthocyan ins were isolated from
Sflammeus', We now report the isolation and
characterization of a new eudesmane sesquiterpene, I) indicated its molecular formula as C1sH2SO.j. Its
flammein-A 1, in addition to eleven known IR spectrum showed a broad hydroxyl group
compounds from this plant. The known compounds .absorption at 3336-3432cm'l and the .absorptions at
were identified by comparing their spectral data 1459 and 1377cm'l due to a gem-dimethylg?oup,
with those reported in literature as methyl The IHNMR spectrum confirmed the eudesmane
phaeophorbide-a 23, methyl phaeophorbide-b 33, structure by showing the signals due to isopropyl
scopoletin 44,s, vanilIic acid 56, p-sitosterol 67, group (80.91 and 0.96, each 3H,d, J=7.0Hz), and
sitosteryl P-D-glucoside 77, p-hydroxyacetophenone the tertiary methyl group Me-14 (1.05,3H,brs). The
88, hexacosanic acid 99, sucrose 1010, isorhamnetin 13C NMR and DEPT spectral data showed four
3-galactoside 1111 and rutin 1212. Among these the carbons bearing oxygen at 880.22 (CH2), 75.65
isolation of the two natural pyrrole pigments (CH), 80.49 (CH) and 76.35 (C). On the. basis of
(prophyrins) 2 and 3 from the genus Senecio and these data together with the molecular formula
their IHNMR spectral data are being reported here compound 1 was elucidated to have four hydroxyl
for the first time. groups (one primary, two secondary and one
Flammein-A 1 was a colourless gum; [afsD tertiary). By comparison of 1 with rupestrinol", the
+260° (c 0.5, MelCO). The EI mass spectrum positions of the hydroxyl groups were deduced by
showing a clear [M-H20r peak at mJz 254, together the lowfield shifts at 83.44, 3.79, 3.64 and 3.76.
with IH, 13CNMR and DEPT spectral data (Table The signal at 83.44 (lH,dd,J=4.5,I1.1Hz) was
assigned to the axial H_114, A proton resonating at
83.79 (lH,t), and the large coupling constants
(Js,6=J6,7=1O.4Hz) supported the axial orientation of
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A new sesquiterpene, flammein-A 1 and eleven known
compounds have been isolated from Senecio flammeus. TIle
structure of 1 has been determined as IP, 4P, 60., 15-
tetrahydroxyeudesmane on the basis of spectral data.
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H-5,H-6 and H-7 protons. Thus, H-5 and H-6, and
H-6 and H-7 are in opposite positions'j.This clearly
showed H-6 to ·have p orientation. A clear ())-
coupling between H-5 (01.97,brd, J=1.2, 10.4Hz)
and Me-14 also supported the axial orientation of
H-5 and Me-14 in opposite positions. The AB-
quartet (JAB=9.2Hz) at 03.64 and 3.76 assignable to
15-CH2-0H, showed C-4 to be a quarternary
carbon. Hence, the position of the tertiary hydroxyl
group was located at C-4 (076.35,C). The
configuration at C-4 with 4p-hydroxyl group was
determined by NOEDS. A clear effect was observed
between H-14 and H-6 (6%), but not betweenH-14
and H-15(l5'), by irradiating the H-14 at 01.05.
The above data showed flarnrnein-A to be
IP,4P,6u, 15-tetrahydroxy-eudesmane 1. The 13C
NMR and DEPT measurements (Table I) were in
agreement with the proposed structure.
Experimental Section
General. M.ps are uncorr. Opitical rotation was
determined on a J-20C(Jasco) polarimeter. IR
spectra were recorded on a Nicolet-170SX infrared
spectrometer. UV spectrum was scanned on a UV-
260(Shimadzu) spectrophotometer. IH and 13C
NMR spectra were recorded on Bruker Ac-80FT
and Bruker AM400, FT -NMR spectrometers
respectively using TMS as internal standard.
Table 1- IH NMR and 13CNMR (DEPT) data recorded in CDCh at 400W1zlIOOMHz (chemical shifts in 0, ppm downfield
from TMS. J values in Hz)
Atom IHNMRofl BCNMR(DEPT) of 1 Atom IHNMRof2 IHNMRof3
No. No.
3.44(lH,dd) 80.49(CH) la 3.39(3H,s) 3.39(3H,s)
(4.S,II.1) 2a 7.93(1H,dd,II.5,18.6) 8.00(IH,dd,11.0,18.0)
2 1.6S(2H,m) 33.10(CH2) 2b 6.26(IH,d,18.6) 6.38( IH,d, 18.0)
3 1.7S(2H,m) 27.9S(CH2) 6. 16(IH,d,1 1.5) 6.23(IH,d,11.0)
4 76.3S(C) 3a 3.16(3H,s) 9.08(1H,s)
S I. 9S(IH,brd) S7.S1(CH) 4a 3.S9(2H,q,6.9) 3.97(2H,q,6.9)
(1.2, 10.4) 4b 1.67(3H, t,6.9) I .80(3H,t,6.9)
6 3.99(IH,t) 7S.6S(CH) Sa 3.61(3H,s) 3.61(3H,s)
(10.4) 7 4.23(IH,d,8.S) 4.20(lH,d,8.6)
7 1.9S(IH,m) S1.10(CH) 7a 2.6S(IH,m),2.54(IH,m) 2.6S(IH,m),2.S6(IH,m)
8 1.SS(2H,m) 22.14(CH2) 7b 2.31(2H,m) 2.31(2H,m)
9 1.68(2H,m) 39.66(CH2) 7d 3.68(3H,s) 3.68(3H,s)
10 39.12(C) 8 4.4S(IH,q,7.4) 4.46(1H,q,7.2)
I I 1.2S(IH,m) 29.14(CH) 8a 1.70(3H,d,7.4) 1.83(3H,d,7.2)
12 0.96(3H,d) 18.39(CH3) 10 6.29(IH,s) 6.24(1H,s)'
(7.0) lOb 3.92(3H,s) 3.92(3H,s)
I3 0.91(3H,d) 20.6S(CH3) a 9.29(IH,s) IO.32(IH,s)
(7.0) P 9.4S(IH,s) 1I.10(IH,s)
14 1.0S(3H,brs) 12.72(CH3) 0 8.S7(lH,s) J 8.S6(IH,s)
IS 3.64(IH,d) 80.22(CH2) N-H 0.S6(1H,brs) 0.62(1H,brs)
(9.2) N-H -1.54( IH,brs) -1.71(IH,brs)
15' 3.76(IH,d)
(9.2)
(chemical shifts are expressed in 8, ppm). ElMS
and FABMS were determined on a VG ZAB-HS
mass spectrometer.
Plant material. The whole plant (S.jlammeus)
was collected in August 1993 from Zhang county,
Gansu Province of P.R.China and was identified by
Prof. Ze-Xiang Peng, Department of Biology,
Lanzhou University, Lanzhou.
Extraction and isolation. The air-dried plant (5
kg) was exhaustively extracted with petrol-MeOH-
EhO( 1:1:1) at room temperature. The extract was
coned under reduced pressure. The coned residue
was suspended in H20, extracted successively with
petrol, EtOAc and n-BuOH. The ethyl acetate
extract (22 g) was chromatographed on a silica gel
column (200-300 mesh, 280 g) with petrol-EtOAc
gradient as the developing solvent. Fractions of 450
mL each were collected and combined according to
TLC monitoring to give 20 fractions. Compound
1(20 mg) was obtained from fr. 10 (petrol-EtOAc;
8:1) and purified by CC over Si gel and by
prep.TLC(CHCh-MeOH 30:1, x 4, Rr = 0.30).
Compounds 2(30 mg), 3(25 'mg), 4(50 mg), 5(20
mg), and 6(70 mg)were obtained from fr. 14-
16(Petrol-EtOAc 5:1-2:1), purified by CC over Si
gel and recrystallized. Compound 7(65 mg) was
obtained from fro 20(EtOAc) and purified by
recrystallization. Compound 8(30mg) was obtained
from fro 7(Petrol-EtOAc 10:1) and purified by CC
over Si gel. Compound 9 (25 mg) were obtained
from fr. 4(Petrol-EtOAc 30; 1) and also purified by
CC over Si gel.
The n-BuOH extract (8g) was fractionated by
CC on Polyamide-66 '(65-85 mesh, elution with
MeOH-H20 4:1) yielding compounds 10 (45 mg),
11(25 mg) and 12(20 mg), which were further
purified by recrystallization.
Flammein-A 1. It was obtained as a colourless
gum; [0.]D25 + 260° (Me2CO;c 0.5); IR(film): 3432,
3409, 3393, 3336,(OH), 2928, 2871, 1459, 1377,
1079 ern"; ElMS (rel.int):mlz 272 (~, not found),
254[M-H20r(32), 236[M-2H20f(8), 222(13),
180(12), 137(12), 81(25), 43(100); IH,
NOTES 609
I3C NMR and DEPT spectral data are given in
Table I.
Methyl phaeophorbide-a 2. Purple needles from
CHCh, m.p. 209-10°; IR(KBr):1738,1692,
1616,1495,1433,1346,1219,1159,1029,980 em
I;FABMS (rel.int):mlz 606 [M]\lOO),
591(7),547(30),519(9), 459(21),431(8);
EIMS(rel.int):mlz 606[Mf(6),
358(6),239(4),196(3), 91(100); IH NMR spectral
data are given in Table I.
Methyl phaeophorbide-b 3. Black powders
from CHCh,m.p.234-35°;IR(KBr): 1740,1705,
1660,1614,1496,1434,1381,1349,1219,1162,1028,
990cm'l; FABMS (rel.int):mlz 620[Mr(21),
561(9); IHNMR spectral data are given in Table I.
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